The intra-ocular pressure was low: 10 mm. in the right eye and 12 mm. in the left, using the 5 5 g. weight (Schiotz).
Diagnosis.-Acute glaucoma was diagnosed in spite of the low intra-ocular pressure which could not be attributed to dehydration, as there was nothing in the history or clinical findings to suggest this. Treatment with miotics was given and improvement was rapid; after only a few instillations of pilocarpine 2 per cent. the right eye started to whiten, the corneal oedema cleared, and the symptoms were gradually relieved.
Investigations.-When the oedema had cleared, the cornea was examined under the microscope. The extent of the iris atrophy was greater than was at first apparent, and in the right eye a remarkable picture was seen (Figs 1-3 ). Numerous filamentous processes from the iris were seen to extend into the anterior chamber, some near the pupillary margin reaching to the corneal endothelium. Gonioscopy showed that these processes were very numerous in the angle, being ranged in a row between the last fold of the iris and the trabecular region. The angles were narrow, with only half of the trabecular region visible.
24-hour phasing of the intra-ocular pressure showed little variation in either eye. Visual Fields.-These were difficult to record accurately due to the patient's poor rapport, but seemed normal to confrontation. Tonography.-The rate of aqueous outflow in each eye was well above the minimum normal level, producing a coefficient of 0 3 in 4 minutes.
Provocative Clinical Course and Management.-The patient soon became symptom-free and the ocular tension settled at a level of 16 mm. Hg in each eye (using the 5 5 g. weight Schiotz). Miotics were withheld for 2 weeks while the investigations were carried out, and the tension remained controlled. However, the patient was discharged on a prophylactic dose of pilocarpine 05 per cent. twice daily in each eye.
Discussion
The term "low-tension" glaucoma has been applied to cases of chronic simple glaucoma in which the resting intra-ocular pressure may be normal, but rises at certain periods of the day or in response to provocative tests. Here we are concerned with low tension in acute or closed-angle glaucoma. The fact that the provocative tests failed to precipitate a rise in tension might suggest that the cause of the. original attack had been relieved, though possibly only temporarily. If the attack had been relieved this could not have been done by relieving the obstruction at the angle, because the angle was seen to be extensively blocked by atrophic iris filaments forming goniosynechiae; nor was the tension adversely affected by stopping miotics. Various causes for glaucoma in iridoschisis have been postulated (and these may also contribute to the raised ocular tension in cases of iris atrophy):
(1) Blocking of the trabecular meshwork by scattered pigment, after trauma (Loewenstein, Foster, and Sledge 1948) . In the present case there were no abnormal amounts of scattered pigment, and though there was a history of trauma, this had not involved the eyes.
(2) Hypersecretion of aqueous caused by irritation of the ciliary processes (McCulloch, 1950) . In this case the tensions were low rather than high.
(3) Dilatation of the pupil in an eye with a narrow angle (Carter, 1953) . In this case neither the dark-room nor the mydriatic test produced a rise in tension, so that this was probably not the main cause of the glaucoma.
(4) Angle-closure by contact between the abnormal iris and cornea, so that the periphery of the anterior chamber becomes separated from the rest of the compartment. The aqueous in the angle is absorbed through the trabeculae but is not replaced because of the block, and the resultant negative pressure in the angle causes the periphery of the iris to adhere completely round the angle. This mechanism was described by Posner (1953) and Duke-Elder (1940) , but it is unlikely to have operated in this case as the fragmented iris would not have formed a very good partition between the central and peripheral parts of the angle.
(5) A further hypothesis is now put forward, which explains most of the features in this case. This is that the attack of acute glaucoma impaired the vitality of the ciliary body, so that aqueous production was thereafter reduced, producing a state of low tension and a negative response to provocative tests. A normal facility of aqueous outflow indicates later recovery of secretion.
Several other cases of low tension in acute glaucoma, but without such marked iris atrophy, have recently been seen. In all of these, however, although the presenting tension was low, a rise was elicited by provocative tests, either a dark room or mydriatic test, after the acute phase had settled.
The damaging effect of glaucoma on the iris producing atrophy is well known, and has been especially well described by Gorin and Posner (1957) . It seems reasonable, therefore, that damage to the ciliary body may also be caused with impairment of its secretory capacity. This impairment may be almost complete, as in the case described above, or it may be incomplete as in several other cases mentioned above, in which the tension was normal but one or more provocative tests were positive.
The mechanism of damage is probably vascular, with occlusion of afferent vessels from the circulus iridis major. This may be caused by congestion of the ciliary body, which is precipitated by the factors causing primary closedangle glaucoma:-anatomically shallow-angle, large lens, and the effort of accommodation which is needed in hypermetropes and early presbyopes (Sugar, 1941) . As the circulus iridis major is situated in the anterior part of the ciliary body, it is only reasonable that the ciliary body should be damaged as well as the iris in episodes of acute glaucoma as both structures have the same blood supply.
Various observers have reported changes in the ciliary processes and ciliary body due to congestive glaucoma. von Fieandt (1949) reported significant changes in the appearance of the ciliary processes after iridectomy for acute glaucoma. The processes were lighter in colour and further apart than usual and in some cases they were atrophic. Trantas found that the ciliary processes in many cases of acute glaucoma were colourless, whereas they usually appear violet, and that there were often yellow atrophic spots in the ciliary body. In fact, Sugar (1941) suggested that, in cases in which the anatomical and physiological conditions predispose to glaucoma, an attack may be induced by a congested ciliary body, which pushes the root of the iris forward and completely closes a narrow angle. In the event of structural damage to the ciliary body in acute glaucoma being so clearly shown, it (6/12) seems reasonable to suppose that its functions may be impaired, and it is suggested that such a condition might be described as " ciliary shock".
The relevant details in four cases mentioned in this article have been summarized in the Table (above) . Case 1, which has been described in detail, was that in which the lowest tensions of the series were recorded. It was also the only one which showed a noticeable degree of iris atrophy of the type caused by primary closed-angle glaucoma. This suggests that severe damage to the iris may be accompanied by quite extensive damage to the ciliary body or by ciliary shock. That the mechanism of these two conditions is primarily the same explains the presence of one or even both in acute glaucoma.
The response to miotics was so good that, considering the patient's age, it was judged quite satisfactory to maintain her on pilocarpine. In the other cases operative treatment was undertaken and the type of operation was chosen mainly according to the response to miotics and the state of the angle of the anterior chamber. Thus, each patient was given one drop of eserine 0 25 per cent. to the affected eye on admission. The dose was repeated after an hour and the condition assessed after one hour. In all except case three, there was relief of pain, good miosis, some clearing of the cornea, and lessening of vascular injection. The angle of the anterior chamber was narrow in each, but it remained at least 25 to 50 per cent. open, and peripheral iridectomy was performed and found to control the condition quite satisfactorily (Table) . However, it was considered necessary to perform a drainage operation (Scheie, 1959) for the second eye of Case 2, because of pathological cupping of the optic disc with early field loss, and also for both eyes of Case 3, because of the poor response to miotics alone, which necessitated the use of Diamox in the acute phase of each attack.
All these cases have been followed up for 6 months until the present time and in all the ocular tensions have been well controlled and vision maintained or even improved. In Case 2, the lack of visual improvement is due to the very long history of visual loss with consequent permanent optic damage.
